a chromosome fault or not. Adrenal steroid analysis may indicate the possibility of a rare adrenal cause. So with minimal disturbance to the patient we are able to make a confident diagnosis of the cause of her symptom, so that few if any further tests need be done. What are these further tests and when are they required? I will begin with those which may be carried out with very little distress to the patient.
Where a pituitary-hypothalamic cause is possible, an X-ray of the skull to visualize the pituitary fossa and hypothalamic region in particular is traditional, and I will continue to request one although I am still waiting for the first case to show an abnormality. An accurate scan of the visual fields is also appropriate. Thyroid function tests are indicated in only a minimum of cases.
An intravenous pyelogram is indicated where the vagina is absent or imperforate, since a urinary tract anomaly which may have some bearing on treatment may be found.
The remaining tests cannot be carried out without discomfort for the patient or upset to her daily life and therefore should be used only when there is a clear indication for them. Adrenal stimulation and suppression tests involving a week or two in hospital are indicated only when we have reason to suspect a lesion at adrenal level.
Laparoscopy is said to be specially appropriate in cases of primary amenorrhoea. Although I advocate it as a helpful gynecological procedure I suggest that it is not appropriate to the majority of cases of primary amenorrhoea. It is not disputed that we can look into the pelvis and see the pelvic organs but it is not essential in most cases. If we are in doubt about the nature of the gonad, laparoscopy is inadequate. Biopsy of the gonad is possibleeven easy -through a laparoscope but for confirmation of a suspected ovo-testis laparotomy is preferable. If we are doubtful about the degree of ovarian development in a particular case, laparoscopy will permit a prognosis to be given. Generally speaking, however, we are not in doubt about the degree of ovarian development. In the presence of clinical features of gonadal dysgenesis when there is no discordant feature and the patient has an XO or other associated chromosome abnormality, I submit that it is reasonably certain that the gonads are streaks and in such cases laparoscopy is unnecessary; indeed in certain cases where the patient is emotionally disturbed by the nature of her distress it is necessary to avoid laparoscopy. A definite indication is where the vagina is absent and there is a suggestion that the uterus might be present. Laparoscopy is then most valuable.
Lastly, laparotomy is necessary if we are in doubt about the nature of gonadsadmittedly a rare problem -or for the removal of gonadal streaks in cases of gonadal dysgenesis where a Y chromosome is present in whole or in part. The same perhaps applies to the removal of testis in cases of testicular feminization once secondary development is complete.
In this short introduction I have deliberately generalized. I suggest, however, that the kind of approach advocated is reasonable, since it should be our aim to reach a confident diagnosis as soon as possible with minimal upset to the patient. Having done so, we must give a definite prognosis and apply treatment appropriate to the individual in question.
It is essential that our scientific curiosity should not overlook the art of medicine in the management of our patients. Dr 
GIM Swyer (University College Hospital, London WCJ) Primary Amenorrhea: Endocrine Aspects
The endocrine causes of primary amenorrhoea include disturbances of the pituitary-ovarian axis and of other endocrine glands which affect pituitary-ovarian function.
In girls with panhypopituitarism, usually due to a tumour (craniopharyngioma or chromophobe adenoma) and more rarely to unknown causes, there is deficiency of all trophic hormone production, so that dwarfism and infantilism (asexual ateliosis) are present. Appropriate tests will show deficiency of TSH and ACTH secretion, as well as that of gonadotrophins. The ovaries are responsive to gonadotrophic stimulation so that a gonadotrophin stimulation test (e.g. that of Swyer et al. 1968 , Swyer et al. 1969 ) will reveal increased urinary cestrogen excretion following gonadotrophin injection. The endogenous urinary gonadotrophin excretion will, of course, be low. Girls with selective gonadotrophin deficiency are generally rather tall, with eunuchoidal propor-tions. They have no deficiency ofgrowth hormone, TSH or ACTH secretion, and so growth is not retarded: delayed epiphyseal closure, on the other hand, the consequence of deficient ovarian cestrogen secretion, leads to relatively excessive growth of the long bones. The cause of selective gonadotrophin deficiency is not known but is generally supposed to be related to the failure of 'maturation' of the gonadotrophin-releasing mechanism of the hypothalamus, a process thought to involve progressive reduction in sensitivity to the negative feedback effect of endogenous oestrogens. Induction of ovulation is possible, using gonadotrophins, in patients with gonadotrophin deficiency, but whereas none with panhypopituitarism can respond to clomiphene, some of those with selective gonadotrophin deficiency may be able to do so. It need scarcely be emphasized that either form of treatment is only justified in patients wishing to conceive.
Where there is intrinsic ovarian failureas in the various forms of gonadal dysgenesisgonadotrophin secretion by the anterior lobe of the pituitary gland is increased because pituitaryhypothalamic function is fully competent, but the normal negative feedback effect of ovarian cestrogens does not obtain. Urinary gonadotrophin excretion is characteristically increasedthough its measurement by the methods usually employed for clinical investigation may be unreliable and misleading. Failure of ovarian response to a gonadotrophin stimulation test is to be expected. Ovulation cannot be induced in any of these patients.
The other endocrine glands whose functional disturbances may directly lead to primary amenorrhoca are the thyroid and adrenal cortex. Untreated cretinism has long been recognized as a cause of failure of physical and sexual maturation but clinically less overt hypothyroidism is more likely to be overlooked. Dwarfism would be an associated finding, just as increased stature and advanced menarche may accompany juvenile hyperthyroidism. A rare and interesting exception to the association of hypothyroidism and primary amenorrhoea is the combination of primary hypothyroidism, sexual precocity and dwarfism. In this, the lack of negative feedback effect of thyroid hormone leads not only to increased TSH secretion by the pituitary gland but, through the phenomenon of 'hormonal overlap', to augmented outputs of gonadotrophins and growth hormone. The latter, however, is unable to stimulate growth in the absence of adequate thyroid hormone levels. The specific treatment for hypothyroidism is, of course, thyroxine.
Adrenal hyperplasia is another cause of primary amenorrhoea. The underlying defect consists in a deficiency of hydroxylating enzymes in the adrenal cortex impairing the transformation of 17a-hydroxyprogesterone to cortisol. In consequence, the negative feedback effect of cortisol is less than normal, ACTH secretion is increased and adrenal steroidogenesis is augmented, but with an excessive secretion of by-products of cortisol steroidogenesis (such as pregnanetriol and pregnanetriolone). These by-products have an overall androgenic action, leading to virilism, and may impair gonadotrophin release by the pituitary gland. An alternative hypothesis suggests that the high output of ACTH by the pituitary gland impairs its ability to secrete gonadotrophins. The resulting clinical picture depends upon the age at which the effects of adrenal hyperplasia become manifest: arising during foetal life, adrenal hyperplasia causes adrenal pseudohermaphroditism; arising postnatally, it causes adrenal sexual precocity; and arising in postmenarchal life it causes adrenal virilism. About 6 % of female pseudohermaphrodites show salt-losing tendencies, probably due to the secretion of an abnormal salt-losing steroid. Primary amenorrhcea, therefore, is found in adrenal female pseudohermaphrodites and in most girls with adrenal sexual precocity. Rarely the latter may be due to an adrenal tumour and require surgical treatment. Reconstructive surgery to correct abnormalities of the external genitalia will be necessary for pseudohermaphrodites. Treatment with corticosteroids is specific for adrenal hyperplasia in all its forms, the exogenous corticosteroid inhibiting the excessive ACTH secretion by the pituitary gland and so restoring adrenal activity to normal levels. The high 17-ketosteroid excretion, characteristic of the condition, is suppressed to normal levels. Gonadotrophin secretion by the pituitary gland can now take place, if the individual has reached the stage of physiological maturity at which this would be appropriatea stage best indicated by the radiological bone-age. Ovarian stimulation and menstruation follow. It should be emphasized, because it is apparently not generally known, that the use of corticosteroids for this purpose, being replacement therapy and producing a more nearly normal physiological state, is in no way to be compared with their pharmacological use, mostly in much higher dosage, for the treatment of, for example, asthma or rheumatoid arthritis. The complications of pharmacological corticosteroid therapy should never arise in the treatment of adrenal hyperplasia. Patients with salt-losing tendencies require fludrocortisone in addition to prednisone, dexamethasone or whatever the physician's favourite corticosteroid happens to be. Full fertility can be restored to patients with adrenal hyperplasia by appropriate corticosteroid therapy, and its continuance during pregnancy is apparently necessary. If it is stopped, abortion is likely to ensue.
The Stein-Leventhal (polycystic ovary) syndrome is an occasional cause of primary amenorrhoea. To enter into a detailed discussion of physiopathology of this condition is not feasible here. The balance of evidence would seem to favour a disturbance of hypothalamic feedback response as the most probable central feature of the syndrome, the ovarian abnormalities, including enzymatic blocks to cestrogen synthesis, being secondary to abnormalities of gonadotrophin release by the pituitary. These ovaries are characteristically hyperresponsive to gonadotrophic stimulation.
Dr Peter E Hughesdon (Department ofMorbid Anatomy, University College Hospital Medical School, London WCJ)
Ovarian Pathology in Primary Amenorrhea
The morphological diagnoses in 16 cases were: dysgenetic ovary 11, miniature ovary 3, and Stein-Leventhal ovary 2, all being aberrations of ovarian development. This centres prenatally on germ-cell proliferation (none being formed thereafter) with ensuing centrifugal differentiation through follicle formation, ripening, atresia and conversion into stroma, and postnatally on the last three of these, most of the definitive stroma being formed from involuted theca (Potter 1963) , which is the key to morphological variation. If there are few or no follicles or if they are unresponsive, little stroma is produced and the ovary remains tiny; but if maturation and atresia are excessive (at an age when follicles are numerous, as in Stein-Leventhal cases), then the ovary fills centrally with fleshy cellular stroma along with corpora fibrosa and dislocated theca-lutein cells. The association of Stein-Leventhal ovary with primary amenorrhoea was noted by Stange (1957a). The 'miniature ovary' is much like that of a prepubertal girl of 5-7, of primary hypopituitarism, and of the 'follicular dysgenesis' of Kinch et al. (1965) . Our cases contained histologically normal ripening and atretic follicles, despite which 2 were totally unresponsive to exogenous gonadotrophin.
Recent work on pre-natal XO ovaries (Singh & Carr 1966 , Rushton et al. 1969 suggests that the main lesion is failure of follicle formation. Many germ cells die, leaving the ovary at birth with a temporary surplus of granulosa in clusters and cords ( Fig 5) (Graber 1937 , Dhom 1960 , Verger et al. 1962 , Fr0land et al. 1963 , Conen & Glass 1963 , Hodel & Egli 1965 . The later dysgenetic ovary varies in degree of parenchymal development and in its complement of aberrant epithelia. The former allows a rough classification (Teter 1964) into fibrous streaks, rudimentary ovaries with cortex and medulla, and the same with a few follicles (though actual variation is continuous). Our respective numbers were 5, 4 and 2.
Four main aberrant epithelia were seen. Seminiferous tubules with germinal aplasia (Fig 7) were found in 1/10 ovarian blocks from a typical XO Turner's syndrome, and were noted by Del Castillo & Argonz (1957), Greenblatt (1958) twice, Bergada et al. (1962) and Teter (1964) . Nondescript epithelial islands -Brenner-like but with scanty cytoplasm (Fig 8) were seen in 3, and small hilar microfolliculoid nodules in 3 more. Medullary canals were present centrally in 8 and prominent in 4 ( Fig 6) . These structures (often misidentified as mesonephric) were reviewed by Joachimowitz (1935) and derived by him from overgrown rete. They are probably retefragments left behind in the ovary where it first forms, but this tissue is mostly shifted into the mesovarium from about 40 mm (Wilson 1926) .
Concretions were present in 3 cases. One had an associated microscopic gonadoblastoma and another a gross dysgerminoma. In a third (an XY patient) concretions were numerous throughout both ovaries which were wholly blocked and serially sectioned without finding any tumour. A few were associated with aberrant epithelia but most were free in the stroma (Fig 8) . Comparable tumour-free ovaries with concretions are described by Young (1940), Ikkos et al. (1959) and Bj0ro (1965) and with contralateral tumour only by Matsner (1923) and Meyer (1931) , Pol (1924) and Dominguez & Greenblatt (1962) . They probably start as calcified germ cells, whether in a tumour or not (Bieger et al. 1965) .
Estimates of tumour frequency in these ovaries vary: we found the 2/11 cases just noted. Stange-
